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(57) Abstract: A receptor protein specifically recognizing a bacterial DNA having an unmethylated CpG sequence; a gene DNA 
encoding the same; and model animals useful in studying immune responses of immunocytes to bacterial infectious diseases. A 
DNA encoding a receptor protein specifically recognizing a bacterial DNA having an unmethylated CpG sequence is screened by 
the BLAST search method. Next, a number of EST clones highly analogous to various TLRs are screened. By using tliese clones 
as probes, a full-length cDNA is isolated from a mouse macrophage cDNA library. After analysing the base sequence of the cDNA 
and confirming that it is TLR9 having conserved domains such as LRR and TIR domains, a knockout mouse is constructed. Thus it 
is confirmed that TLR9 is a receptor protein of an oligonucleotide containing the unmethylated CpG sequence of a bacterial DNA. 
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(57) ^Hfl: 

•T'S^W'*^ >/^^M'S::3— l^T^DNA^. BLASTI^- — 5^{C=tD 
Xi:7U-->^L, R ii^Viffi<!Jl'l4^WT^#< (D E S T o 

— >?cDNA^-r:/^U — >6^e)^^Sc DN A^¥llb> c DNACOlg 
SSfi^'J^^^bTL R RRU^T I RM^T^ct^^CDi^^M^^^^^^^^E-r^ T L 
R 9-e$.-5:i^^5t^>brc'#> / y ^ h-^^ 7.^i^mL. TLR9 
7!)^mmDN A(Di^?^^)UitC p G Sa ^'J ^ -a ti' U ^ k:^^ H CDS^ 
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m m m 

5 ^it^^» 

10 

;i/ (To 1 1) it^ST^, -^S^a 'j7nx0K^^i4'®^JKIA 

©^l?:^ (Cell 52, 269-279, 1988, Annu. Rev. Cell Dev. Biol. 12, 893-416, 
1996)> ^t€.l^mZ^\-^^^%^^^^m^'^\Z.iiL^m:'(:^^ Z.}L-m^ihf\ 
TVi^ (Cell 86, 973-988, 1996) o iS^ii^^i: o 1 \ \%. M^^^'!$L\Z.U 
15 -f U 5^ U tf — h (LRR) ^WT^ I MJ^Ka^W#:T$. D > ^1 

<Dmmm.nm.Wi.\t.. nt^i^-r >:$^-D-r^>- (il-ir) 

<Z)$ffllSMl^Mi^<Ii^@|SI'l4;0^^iSVi ;i ^;^>^^BJ 6 /^^ .hfcCo T § (Nature 351, 
355-356, 1991, Annu. Rev. Cell Dev. Biol. 12, 393-416, 1996>J. Leukoc. 
Biol. 63, 650-657, 1998) o 

20 jfi^. Toll (T L R) <hB?«^n^ T o 1 1 ©Pt?L^©7j^ 

^ D if |1] ^ $ n , TLR 2^TLR4 75; <H5i&STt^ 6 -c? © :7 r 5 U 
— ;^^'$g^$taTl/i§ (Nature 388, 394-397, 1997, Proc. Natl. Acad. Sci. 
USA 95, 588-593, 1998, Blood 91, 4020-4027, 1998, Gene 231, 59-65, 
1999) a il©T L R :7 r ^ U -fi, ±bB I L - 1 R i: m^^CT^f :7°^ — 

25 >/\°i7Mlrcfe§M y D 8 8 ^:fM^, I L - 1 R j^-^^ — if ( I R A 
K) ^U^;i/-hb, T R A F 6 ^^Stt'fbb, T^(^ N F - /c B 
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"ihT ^ ^ h-^^^ iPj^X^> ^ (J. Exp. Med. 187, 2097-2101, 1998. Mol. 
Cell 2, 253-258, 1998, Immunity 11, 115-122, 1999) o ^fe, Bf^L^fC 

(PRR : pattern recognition receptor) hL-X^ ^^^^fS. 

5 ^MmWiizm-t>-=>x\^^^ th^x^nxv^^ (ceii 91, 295-298, 1997)0 

±$^F RR\Z^Vm^^ri^mW.i^^'^^^/'^^ — > (PAMP : 
pathogen-associated molecular pattern) ©-^"^JS, i^* A 1^ '14 K CO 
B:(D^^:^X;^ ^ V (LP S) X$>^X (Cell 91, 295-298, 1997) > 

LPS fj^m^mm^mmi^xm^mmizTN F a. i l - i ^rx 

10 I L - 6 ^(D^m0^&'\i'^'i htl-i y^M^-^-^^ H i(Adv. Immunol. 
28, 293-450, 1979> Annu. Rev. Immunol. 13, 437-457, 1995) ^> LP 
S^^^ y/-^^ W (LBP : LPS-binding protein) (^.fcDS^^nfeL 
P S IH IS ^ ® ± (D C D 1 4 \Z m ^ m n ^ ^ t f)^ ^ ^ tlX ^ 
(Science 249, 1431-1433, 1990> Annu. Rev. Immunol. 13, 437-457, 

15 1995)o TLR4(D/ y h-^^y^^j^mV. TL 

R4 J y i^yry hr>X5&^^±WBy^ A|^'I4»(D^J^©^^:$:^T$)'5 L P S 

\z:^}Jt^^i±X:^ ^ Z. t (J. Immunol. 162, 3749-3752, 1999 ) TL 
R 2 / y TO h^^y T h R 2 / y T O h 7. (D^^ ^ 

u y r -z^:fyty^^ Am^^mm^m'P^o:)mfi^^^x$>^^y°^ Fi^^U :^ 

20 >\zM'f ^ R)^'\if)^i&T't ^ ^ t (Immunity, 11, 443-451, 1999 ) S 

m.^hx\^^^o 

m-^lj. mWDNA (;ti7 U T N A) #M 5^ ;i/ {li C p G @H ^'J 

<h (Trends Microbiol. 4, 73-76, 1996, Trends Microbiol. 6, 496-500, 
25 1998)^, 1 L - 1 2 I F N r COiS[mfC^@B$tl^ T^;i/A°— 1 10 

JJg(T h 1 ) m0i'&'\±}iB^ ^ MMi'f ^ ^ <Ji(EMBO J. 18, 6973-6982, 1999. 
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J. Immunol. 161, 3042-3049, 1998. Proc. Natl. Acad. Sci. USA 96, 



9305-9310, 1999);0^&> C p GgS^J ^WtT ^ U ^ H > ^> 

LT®'ggfflpJtg'l4}0^^iifi^^XV^-g> (Adv. Immunol. 73, 329-368, 1999. 
5 Curr. Opin. Immunol. 12, 35-43, 2000, Immunity 11, 123-129, 1999)„ 



DN A©#^5^;i/{l::c p GiH^J&#ty:t U 



§Wt"'2)IEB^DNA^JH 



15 >A°^MT L R 9 § :3 — F T ^ D N A MftttfS^^lM 



mWiizmt^'Dx^^^m^m\z:iBn^T l r :7 r ^ u — ^^^-eiz e 

20 (TLRl-6) /^^^^S $ tlT ^ t) (Nature 388, 394-397, 

1997> Proc. Natl. Acad. Sci. USA, 95, 588-593, 1998. Gene 231, 59-65, 
1999)> T L R 7 RZST L R 8 ©frfcTS: 2 -O (D ;^ — GenBank tcl 



■^AF24046 7 :BlXSA F24697 1 )o^fe, 



T L R 9 V^Xfe^^S c D N Ai^^^^Viffi $n GenBank \zm:B.-^tl 



25 XVi^O 



■^A F 2 4 5 7 0 4)5J?^\ ^ M X «^ e>nx 
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NA^, B L A S Tit — J; D U — UE JC|W1^ $ nx 1/^ 

^^ffiTL R t.m^^mU'\^^^-r^0< — i7x>;?> • ^ if (E s t) 

Z.tl^ c D N A(7):i:S@B^!l^^+Jf ^0C>TLR:7r$ U — ^CLRR^ 
XST I R^^fcC ^^®f;^#M*^:^^^l^ffi-r§ T L R 9 T ^ § ;i i ^5ilS b ;fc<, 

10 ^z.i;,z.(DT^KQ y y i^r^ h vc^x &f^Mb, t l r 9/&^^ihmdn 



15 



20 



25 



■r fcC t) t> * ^ 0^ . Wy^'^JVihC p GlE^J^Wr^MSDN A^ 
3S 1 ISmcDD N A(a)SS^J#-^ 2 fC^^tl^T^ 7 M IB /J)^ & fcJ; -5 > 



§DNA<J:XhU>>^a:>h T^J: ^ T T A -< yj XT§ ^ <h ^^N 
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10 NA (itsjtJSe) -^^ 6W3m©jt'g^=^ti^ife-r'5)DNA<hX h U 

m®DNA m^mi) tcMT^o 

*#i!i[<ht-'§)»^3S 8 |Bm<^:^ >A°^K (W^R^IIO) @a^j#-^4 



1 < \tmm<DT^ ym^^x^. gmsb < jt#jjn infers y ^la 



25 ;^J-:$7 >A»^K^0?/X^^^:7°5" F ^ |g $ i± B$ -a- >A^K 
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1 2 (D\^^irtif}''$^m.<D^ y/-^^ 



(if 18)^. 



im^'m. 1 9 ) -t^. 



® # t h 



2 0 ) \Z.^~t^ 



15 l¥li|-r§S##:^ >A°i7M^3 - F-r^il{5^at^^^^^'fe#:±T^JIb 



20 ^friS' >A^K^^^-r ^MJitOiiM:^?*^^^ x>%^n^z.t.~^ 



>A^®^ 



■r^lBBSa (SS5f<:«2 2) 



25 >HhDTig^b, TLR 9^'I4^tl!iS • i¥#t-§il<h&#^^-r§# 
;^ 9=- ;i/ -fh C p GiB^'J^^-r ^IfflSD N A^#M6^i-IIIi-r^gW#:$' > 
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5 xum-mmm<DTi.R 9?stt^i!i^ • mm'r^^h^^WLt'r^4¥?^'^ 



10 ^^-^b, M# t h 



L R 9 • Wfffif § CI <t ^#iJ[i-r-g>#^5^;KkC p GIH^J^ 

^7t2^^HJ«, ^5|<JI 2 3 — 2 6 (D\^^nf}^UWL(D4^)^^)Vit C p G 

{bC p Gia^'J^Wt-^lfflMD N A§#^6^};i|S^-r^S^#::37 >/1^K 
©Td^-T. hX«T>iS7d'^X h mMm2 7) 4^^'^)VitC p G 



2 8) -^^ % 



25 2 7 tBm©T3'nX hXt^T >^ b ^ b T^^t-T 
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3 0) izm-r^o 



H 5 Elii, 2^^0J®TL R 9 y y ij7 b X :Ra^^if X 
^Sfrt-SCpG ODN, P G NX^:iL P S ^ T N F a . IL- 

20 ^6 0«, 2^^Bj(DTLR 9 y >y i7yt> h-^i^x:s.txi^^M^t:7xtc 

^stt-scpG oDNXfSLPs mM\z^^mum^^^^(r)m^'^^'t 

lllTc5-g>o 

:fe^j-§CpG ODNX«LPSil^(Cj;§ I L - 1 2(D;g^»©^ 
25 ^^fHT^^o 

8 2^^Bj©T L R 9 y ^ y 'jz h f 
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^frt-SCpG OD NXti L P S J; § C D 4 0 , CD80. CD 

8 6 RtXMH C ^ ^XIl (DmMm(D^m^^TmT$>^ . 

*3tt§ C p G OD NXflL P S m^^^Z^^N F - kB (D^gftib®^^ 
iZ^n^ C p G ODNX^SLPS m^^\Z^^ J NKcD^^'l^fb®,^^^ 
10 \Z^n^CpG ODNX^^L P S^#J;i I R AK®?g'l4jk;<D|g^ 



V :d^:t^zy^ ^ }^ (ODN) ^ ® ;t ^ t- U T (;i S * t" -5 D N A 

T ^ n ^ © J; 5 fcC ® T J; < , xir U r • n U ^ ^ 1/ ^'^ >^ x ^ • 

J :^)V-JY ' ux.^)Y'^. xhi/:7°h3-;:^jx • =l — ^ :=.r ti. E (d n 

25 9^;i/fi:: c p Gum^^-t ^mM'Dn A^^m^\zmm^^ 
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1 < ^i^fi©T5 /m-^^x^. mm^h< itHm-^nrcr ^ / mm 

20 M^tS^-TrlzX T L R 9 {C::feViTf^T<j7 7; R AW 2 6 

4. 7cDNA^'f>''^U— ^12 9/ SvJx'r>7v jtfs^ ^ -f :/ ^ U 

— 6 ^ ^ ® }c j; DiUMI"^ Z.h-A^i:^^o 
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:5C 



F'r^DNA^#^^l<i:fel?^§o >0^;(>^ ^ D N A ^IXftf ^ 7t (D A < 

:7^u i5^Wif-v3 >©^fj^^ LT^i. Mx.^^. 4 2 °c-r® A-i- :/u 

5 if— >- 3 1 X S S C . 0. 1 %©S D S §^tyM»IK(cj;§ 4 

a>>S:tXO. IXSSC, 0. 1 % (D S S ^-^nmrnMlZ ^ ^ 6 5 X: 

FcM^. HRP, -?t^E^^^mz.mi^Z.}z1:fili^. ^f^:^^ 

m^Z-^^^^^y'^f-Y ^ hX^-C^i.. Mycr$7/7\ H i s iS7 /f, FLAG 

f-S ^1 ^^^^T^ §o /J>^/^^^B!l!^^ >A^KJi. S^ic J; Df^MT^ H 
J&^^T^, Ni-NTA<hHi s 3^ ^*©fIfP'I4^f'Jffl 5^;i/'fl: C p 

GK^J^^-r^MMD N A^#^6^tc^.M-r^S:§#:i5^ >Ai>M©ISM 
^> #M 5^;Ht;C p G@2^J&#t"-§lffl0DN A^#^^Jc|Si^t" 
25 >-A^K(D;^m-1=, #M 5^;p'ft; C p Gga^'J ^ WT^ IfflMD N A ^# 
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20 



10 t"^^^#^ >/^^Ki; 



l;: ^ -a- ^ tn; # > mf^\t. TLR9® 



# 5^ ;i/ 'fb c p Gsa^j^wr^ifflKD N A^^H 



>/liJ7M^U < ^ixtf h-y^"^t^irjt> 



n-S^^^ St". A-<yU F — 'N't^ (Nature 256, 495-497, 1975) > 
h U ::r — n'?*^ b b B,fHJiaA-r U H — "T^S (Immunology Today 4, 72, 
1983) S.tJ^ E B V - A-r :/ U F — "^ti (MONOCLONAL ANTIBODIES 
AND CANCER THERAPY, pp. 77-96, Alan R.Liss, Inc., 1985) fS.E^ 

T i;i #M 5^ ;i/ -ft; c p Gld^J^WT'S 



D N A^!N 



25 TL R 9 ^MiC^tf T s"j7X S*® T L R 9 tC^^ UT^N 



m 



T L R 9 ^ o — :^;l/i^L#:©f^^ 
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±mirLmT L R 9 ^7 ^ U — i- JVin.^\t. iamT LR 9 y ^ n—^ 
;i/ iri #: B ^ A :/U -T^-r >}f'^XU-( >t: h D-e^feiC j; oia^ 
T^iliifcJ; D ^;Sf ^ C <h;^^^T#^o -f > H #m tc^fe V^T 

D #^ ii .hj^t^r^^o -< > tf h D 1^ -r A < y*"^ u F — -T^t^^-r 

P M I 1 6 4 0 X^*MEM^®MJiai§^igHfc^M^t* ^ ^ hf)^-!:^ ^ . 
10 irtmT L R 9 ^ n— ^;i/irL#:B^A-l' >^ U F — •x'^i^ #!1 ^ *T 
•i^X^^^ e># e>nfe^W#^ >A^7KT L R 9 ^fflV^XBALB/cV 

•i^x^^^sb. ^m'^nrc^^7.(Dmmmm^'^'yy^Ns-imm (a 

TCC TIB-18)^^. S?i}Ccfc D lffliaS$'&$i±, ife^^T^^fe 
Ai$^ — >{C^DXi7iJ— n>:if-r§il<hJ;ictD. JrLmTLR9^/^n 
15 — :^;i/irL#:;S^/N-r :/U H — -T^rf^mT ^ il i:7j)t-r ^Td. -^^^^^ 

—:^miri^(Dmm'm (*ffl#f^^ 4,946,778 ^mm^^ z. tm-v^ 

25 C p GlH^iJ^^-r-SlfflKD N A^^MK){CM>li-r^g^#:^ >Ai57K& 
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4 

^iJ & ^ lEBM D N A ^ #M W liit-r ^ > A° K i^lMt" ^ irt 

5 SfeJilBiiimTL R 9 ^r/ ^ ^-:^;l/t^L#^©^^L#:t. FI 

T'fvh-y-t'^ t;i/* u y T v^^-if , js-:if 

10 ->m7^i$' >A°i7K (GFP) ^ CD m 7^ ^ 7^ > A° ii7 M Sl{ ^ 

■5 ;i ^yO^^T^^o ^fe:fe^#6^a!l^;5-?i<h LT^t. R I Afe, EL IS 

Afe. x^^yh^. skmmmKi^^m. -^^^ 

-2) ^ IB 1^ {CP f § o ^ #M 5=- ;i/ C p GIH^J ^#1" ^IfflSD N 

20 ^0#A{^ > Davis & (BASIC METHODS IN MOLECULAR BIOLOGY, 
1986) Sambrook e. (MOLECULAR CLONING: A LABORATORY 

MANUAL, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, N.Y., 1989) fc£<H(D#<(D^ip61)/j:||l^^^n^T;i/tC 

25 E A E -5^^;?. h ^ h ^ >X y X i7 3 h^^X^^vg^ 

(transvection)^ ^ -< ^ > -J ^ =y 3 5^ > ft M M S h ^ > 
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^4 >^ (scrape loading) > A (ballistic introduction)-. ^^^^\Z. 

X# F ^'r'y S f 9 ^(^Mm*fflJSS-f=. L^lffllS, C HOIfflia. COS Ml^. 
HeLaMI^. C12 7|fflJ|g, BALB/'c3T3MIM(vtHD MM 
I/^^^:5'-if-t^^$ i?>4^:^-izYcj:£*i^iibfc^M*^#tr), B HK 

2 1 10^. H E K 2 9 3 IffllS, B o w e s ^ ^ / — -^IHSS, l|3«lfflJ}^# 

15 ^7 5. H fi*, s V 4 0 (D cfc -5 t'j: A ;t -r ;i/ X . "7 ^ ->nT'^-r 

F. Pietri-Rouxel (Eur. J. Biochem., 247, 1174-1179, 1997) & (D:)j^fX. 
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il i: 56^^ T ^ o 

20 ^W'r§^fflllDNA^#^WJC^.itt"'5S^#iS' >A^K^;^»f:::£^ 
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10 



15 



20 



25 



75; ^ © t h 



t2SSl 



^ 6^ # frf ^ c ^ # § ^ne.j; 



C p Gm^l^^T^mWBN A\ZM^X^ESt^m(Di^}:i h 



^Vi-5o IfflMD N A J; ^^J 



^f^^Lf)^X^. Mci^&d\Z\-±. TL R 9 y -/ ^7^7 h-^i^X^CDTL R 
9 jte^«tg7&^^mfe#:±T^i*bf^^^ti M&#l^^tf ^ ^t-^^X^^o 



-;i/©l*M'J(;:t^Vim^bT< -i) x}^ ^: it -ar # # b h 



43 tt ^ ^ ^=1 M X SiJ ^ ^ M <h ^ ® |WI ffl 



(D 



U ^^izmvxmm^^ Z. h:^^tif^V\y^o f}^ ^ 4-^ JV i\: C p G 
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^^ib7h•Tt>x^ -r t3 # ^ 5" ;i/ -ft: c p GSE^d ^^T-sHH^d n a ^ 

± IB #M 5^ ;i/ 'fb C p GiS^JSWr^lffl^DN A^#^6!)JclI|i-r^S§ 
^i^'^A^K^n — F-r-SjIfe^^X i7 U — :^>'i7^b. X iJ7 U — ::i > 

^^^jiihc p Gse^j^wr-sMWDN A^#^6^{c^iii-r^s^#:^ > 

3 ' TlSi^'fiiJtC-^^^T-U T h^>'>A:7 > h (DT 

-A) Mi^l^'Pmm^Jl^:^^-^ )]^7.(D^S.i^>=^i if (HSV-t 

20 k) jte-?^©]tt{K-T^#AT^ il t J:^ T. iS^ — i«7 — ^ 

-->3> (tt^^?L) TE S ^J5g{;i#Al^^ IS|sl&9lflm^§ 

frVi. e.> G 4 1 8 ^:^*>>-^ n tf T (GA 
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(D i7 u — y ^ ^ 7. (D l^m^f^ IZ-^ ^ ^ a ^ > X. ^ iy 3 > V . f)^-^^^ 

IBJ}a(C:fett^ TN F - a , IL-6. IL-12. IFN-r#©:^^ 
«-^. B^iKBlfflJSgOjtmjS^^^ ji^liB^BS^MT©CD 4 0 , CDS 
0> CD8 6.MHCi7^XII #(DirLJEcD^JiM^> N F - /c B , J N 

20 K. I R AK#(DT L R 9 ® >'^^:h;K5^J^£&ic:fett§:5>^®^!ftt-ft;^ 

m'^'t^Z.^\Z^r,-m.Wt^'Ch1^^l:^^. ^LT, *^BJ©TLR9 

ffl a ® ^ §^ -t^ ^ M ^ m f:: ^>f-r § y i7 5^ > PS ^ ^ ^ ^ 5=^^!/ f ^ 
H T ^ ^ o 

25 #p^^;i/'ft:C p GSH^J^Wf §lffl^D N A^#Me^(C^.i|-r'i)g§# 
i5^>/\°i7K®h^>X>^a::n^:;^N":>XfS. TLR9 # © #^ ^ 5^ ;i/ ^li C 

1 9 
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S V 4 0 ^©y°n^ — — , tf y h /3 - P tf SV40^O 

5 ^'^^:^^mw(Dmm\z^-( ^u-i >i^x,i7iy3>'u. n&nrz.mmm 



20 



»b> M ^ n ;^ f? 'x' 1^ X & tu f 3 c D N A^^T^fF-T'^X&S^-f ^ 



J; D WD N 



10 A^lfitBb. #AUfe#M5^;l/'ft:C p GiB^'J&WT^/1ffl»DN A^# 



^ J; D fT 5 ^1 <h ^ § o 



^^^i^^ >A^M^n- \^-r^i&i^'=?'mm-^^m'^^±xiKmhrcmm 

fci: D#Ab, ^:^^)VitC p G IB^'J ^ § iB® D N A ^#^6^ fcIS 
m\Z. f)-^ f)^ W :^ ^ )V W:, C p GlH^'JSWt-^lffl^D N A^#M6^^-bI^ 



2 0 
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izmmT^mi^i^^ HT-SD NA, #M5^;i/'fbC p GIB 

5 >A°i7KS:tJ^VXtt^y5^ F i: ^ «g $ it 1$ #M 5^ ;l/ 'fb C p 

#M5^;i/'ft;C p GSH^J^Wf^lfflMD NA&#M61)f^^^i^'r§SW#:$' 
p GSB^J^W-r^iiMD N A§i|#^6^J;ilSiit"^gW#:^ >A°^M&n 

Gia^J^Wt-^lfflaD N A^iNFMe^^-ISiaT-SSW^^? ^Ai:?^^^!! 
T-S^Jia^^ffl 2^ ^ # ;< 5^ ;V Yt; C p GiBM^WraifflWD 

15 N A^#SWfC^>i^-r >AiJ7«(DTn^-X hX^iT 

20 -Sm^. it{5^^^'«#t:i*5ViTiiJf^ffl ^tIp$ii^JX^i:ia#^J^. TLR9 
Bj '14 ^ ^ o 

-hlBTL R 9^S'l4,h«, #M5^;P'fbC p GSB^J^#f ^IfflSD N A i 
■25 ^^titLTJ^> TNF-CK, IL-6. IL-12, IFN-r^<>D 

2 1 
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^mM'f^^m'P. IffliaSBtC^S ViT C D 4 0 . CD 8 0. CD 8 6. 
MH C ^ II ^ODirLM^^^f §^tg4=> NF-/CB, JNK. IR 
AK^©T L R 9 <Dzy^'''r)l^mm^iZ:iBn^^'f-^miki\:'^ii:^mm 

5 fcC o 

;^t±ibT«, M^i|^K®#i5ET, •Ti^n:7T--^. fl^lSi^fflMXJ^W^ 

10 mizmmT^^m-^^ y/^^i^m^mmi^xi^^^mm. #M5^;i/'fbc p g 
m'\^^mm ' wm'r^:^m'p. m^mi^hihmm. #M5^;i^'ftic p gis 

15 ^J^Wf ^l0®DNA^#M6^^-SI^t'^^W#^>A°^'K^3— 

^t-^lfflMD N A(CMt-§MjS^ttcDtIp$iJtlKX^l{lgii^K®X ^ U — :n 

2 2 
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10 iitm-mmmt^mmMt^$>^i)^c^^y'dhuxmm-^v^rci'^. m 

n :7 T->^X«Ji^jiilfflJ}a§#M5^;P'fkiC p GSE^J SrWT^IHMD N 

e>;o^C56'f >tf.h nTSMii-bJse);^::^. p y 7 — -yx.\^mm 

;&^D3e)S^%«^^^b/t^. ^#t: hsr^j&i e.#6n^ Vi57 p :7 T- 
vx^iWflilfflJ3S=£#M5";^'^t;c p GSB^iJ^W^r ^IfflKD N A©#^T-r 

2 3 
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*5 ^ -7 n :7 T-i^ffi'SX«J3$jjMJ3aiStt<7)@ig$a!l^ • Wffif ^ 

^:^mizm^^^4¥^^JVi[:C p GSH^J^^T^IfflKD N A <h bT«, C 
25 pG ODN (TCC-ATG-ACG-TTC-CTG-ATG-C 

2 4 



wo 02/06482 PCT/JPOl/04731 

15 c D N A^:a#:e^(C^tf § .i: T ^ ^ ;in e> ^cPI^^n^ % ©T^ 

^^M^lii'l'SD NA^^il#p«.5^;i/{bC p Gffi^J^WT^IfflMD N A^ 
20 M fill J- it -r -5 S ^ # >A°^M^3- FT^jte^<Ji A-r y U iS^W 

2 5 
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10 — Ff^DNA (cDNA) Xfd:RNA (cRNA) (DT >^^>y^m. 
y D — yj^>^^4^^$nfci:ViJ; -5 it ^ fj: ;t -/ :7 t — ^^MMtK ic^^f S 

;i <h;OWS bV^o S7t, & ®#Sffa^-S V^T^, (Dev. Biol. 

170, 207-222, 1995> J. Neurobiol. 29, 1-17, 1996) ^> In situ A-< :/ 
U^Wif— v-a (J. Neurobiol. 29, 1-17, 1996) . in situ PGR 

20 m^(D:^mizj:i ommmm^^oj^o rj:m^<DmM^mmir^ z.thx 

^ ^ o 

:^mm(DmMm.}^'^ t\^x\t. tlr q m(D^^^A<tc p gse^js 
25 ©ir^nt^. ^<DJ^vt^:%(DxhJ^\^^o M^^iz\t. mmmm&izMT 
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20 



tui3© J; -5 2^ ^ © #M 5^ ;i/ 'ft; c p Gmn^^-f^mMDN 

:^zsyy.^tHi}u\zmm-r^^mo:)mwr^ y h tLxi-t. TLR9^n 

L R 9 ^n— Hf^ D N A <h^#:tt'®#^^;L"ft.C p G@B^J^*-r§IH 
10 :^*SB^'J€:J;b^-r§ il ^: D . #M ^;i/'ft; C p GSB^J ^WT^ lffl»D 



N A ^ 



15 m(Di^w&o 



ill (TLRQ^^'O — :^>iJ^) 
t: h T L R 4 ©D N AlBM'lf Ig^ffi ViT> GenBank ^If — 



^HHitti^^^^tia&Ti^V^ V^X E S T ( 



-^A A 2 7 3 7 3 1 ; 



©"^'j7XEST(DP CRiiijiS 



<hbT. •y'>^XRAW2 6 4. 7 cDNA^-ry'^U— ^Xi^^iJ— 

iz^-^n^^±-^(D c DNA^ n — >§^ilL;^„ ;l(Dv:>xtlr9 

©D N ASB^'J'lf V^T GenBank ^it — V^^g IHfe ^^^^T ^ 



© h AiB^J^: 



^^V^T^ cDN 



25 Ai^gU^iiijii b> U 9 3 7 Ifflia (J. Immunol. 163, 5039-5048, 1999) 7^)^ 

e. > @B^j#^ 1 {c^$n§:^»iB^j^w-r§^^s© t h t l r 9 © c 
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1 2 9 / S V J •T'^Xit'e^^'f U - (Xh^^>?->am) ib^ 
B T L R 9 AD N A^:^gib, pBluescript II SK(+)^i7 3^ — (X h 

N'-Y ~> >iittjl{5^ h (pMCl-neo ; X h ^ ^ — 

10 i^>^:^-if (H S V - TK) ^#At-^ H JCck D «^b7^ (EI 1 )o 

Ji^ (E S^BS) \ZJLV ^ Vi^V—-y G418 ^XSi^ y ^ U tf 

T fg m ft & 5^ 1" 2 9 2 |@Oi7 n~>^51^b> P C R^S.D^^:^if >:/ 

15 S^^^MT L R 9 MSEit'fS^^'^WbTV^fc 3l®©®fi^ES^^D-> 

C57BL/6 x'-f ^n-r>i^xi'->a 

F lx'^7X&-<>:$7 — i^DX-r-S;! i:tCd:oT3^^M-^#V:i7X (T L 
20 R'd J V V^'OT. : TLR9-/-) (02)., Tj^^jg 

I Ti^'W v^oix h L, EI 1 xz-Th^^u — ^^m^^f^-^-^y^uv vmz. 

J;Otfo;feo 2^^HJ©T L R 9 y ^ T h (TLR9-/-) \% 
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T^tc^. S^MV^X ( + / + ) :&tKTLR 9 J y hV^X (- 

> hS^U < «N-5^^:7 ^^7^^ > X«i3-T^5"> (/3-ac t i 
5 n) \Z'W^^f^c DNA&fflV:>Ty-if >:/D h W ^ fr o J^c (0 3)o 

cne>o|g:^/&^e>> tlr 9mRi<[ Acon-^^y ^ if ^^y h^stlr 

^ h^y°u-y^ LVr^i^^. ^S-^r^XS^CT l r 9© 

^(DUn^^^^n^r^o Z.(DU^> ^m-'^ntcT l r 9jt^^f^^^n e 
o ^tlX ^ D ^ © n e o (DWX\Zi:.^ T.TLR9®N-5^ 

15 9 ^ >A°^ C tti^t>ti^^rz. (El 4 )a ^cC^S. T L R 9 7 

m^m^'tfT. (wi Id - type) 'BlXST 1. K Q J y ^ T ^ ^ 
20 X (TLRg-''-) CD^n^^noMilSF^^^ 4 % ©5^:^-^' U n— 

(DIFCOiiM) ^ 2 m 1 -ro?iAb. 3 B V^X ©ffij^p^:^^ 

6.j3ti3i}#mi0ia^^iiu. ;ine>©ifflfi^^ i o %®^>'i^f?j&L^ (gi 

B C oaS) ^miin bfeR P M I 1 6 4 0 JgJt (G I B C OthM) 
3 7 °Ci;iT 2 BtfBlig^L, ^KM® /N > ^7 x|l»?^ (Hank's buffered salt 
25 solution : H B S S ; G I B C O^hM) T^^^T^ ^N^f*M 
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XT -L R 9 y y ^ r ^ h"T'^X®#;<5^;V'fbC p GSBM&^T 
CpG ODN (oligodeoxynucleotide) (DfiB^'l^l^. TLR 
8 iZ^^hXh^ ^ ^ t-^^m<^f)^lZ.r^':^rCo C(DMy D 8 8 / y Y ^ h 
n":>X^TLR4/^;/^7T^7 h-T'j7XJiiESiC C p G ODNtcMbX 

m^-r^. z.nB<Dz. t\t. c v G o'dn;o^^tl R 2 :&tJ^^TL R 4&L^ 

10 ©T L R iCcfc o T^^^^n^ ;i<h^^bTVi-g)o^ilT, TLR 9 / y ^ 

□ :7 T — *3 s i*^ '14 it h:^3'f >®;£^»^]^T© J; -5 

MMM 3 cfc D iffiMb;fe#Jte]mvii7 Oy'r — i^&iNFr (3 0un 
15 i t /m 1 ) CD#&TX^i#^#ftTJ-43 ViT. M 5 Iz^-^ tir^^UM^ 
©CpG ODN(0. IX ^il. OjLtM; TIB MOLBIOL %fcM ; T C 
C-ATG-ACG-TTC-CTG-ATG-CT). PGN (1 0 u 
gym 1 ; Sigma and Fluka thM ; o a y :^ 7. • T^^I/f^;^* 

LPS (1. 0 u S /m 1 ; Sigma ; it;i/^^- ^ • 5 ^ V ^ 

20 Re- 5 9 5 S5fe) .h o U J; 2 4 Bt Pelig^ b feo ig*^. JS*±?f 
4'<Z)TNFa. I L - 6 S-D^M L - 1 2 p 4 0 <D #^ft^ & E L I S A 

•^^X (Wi Id- type) (D-^ ^ a y r — i^^tC v G ODNtCjS 
^LTTNFq!, I L - 6 I L - 1 2 ^^^b. $&J3lFNrR 
25 U^^CpG O D NT^iJ^-r -5 i:, T N F ck . I L - 6 i&lX I L - 1 2 0 
;g ;^ » /OUg ijq -r ^ t) t3 o TLROy^yi^T'^h^'i^ 

3 0 
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X (T LR 9-^-) ^m(D^ ^ uy y — i^U. IFNr (Dl^^T^V^ 
C p G OD N iZM't^m^\Z:^\,^Xm.m'^mt^]y^)l^(D^m-\^1)'^ h 
>^m^l^T\^^U-^-^':^r^o Sfe^ m^m^^ X^SlZST -LR 9 y ^ 

5 IZ^lQTNFa. 1 h - 6 l^ZS I L - 1 2 ^UUmU&M^T ^ Z. t-^^ 

^r^. CpG OD NXfi L P S (C^T^ie^r^MT'^X (W i 1 d - 
type) -Bi.nTl.R9 J V i^7^ V^^T. (TLRQ-^-) (Dmm%% 

10 m.(Dm^']&\z-z>\^^xm^T^r:Lo ^n^^no^^ysom-mmf^ cixi 

0^) ^^HL, 0 6 ^;:^-r#fflM^© C p G ODNX^LPS^CJ; 

15 (/i^y HI±M) XW^Vfc (llI6)o ;i © M * e. . Sf^Mv>j7X0 

ii^li^Ji^Tfl, CpG OD N-^L P S ©^^ii^fe^bTlfflJiaiimR 
JiS^'CEjibTV^yc/0^\ T L R 9 y ^7 Tr> j.-^r^xoi^KfffllS'eii. 
ti^f^^mB.(D Cd G O D N$ijmi;:43ViX C p G O D N J:id; § lea IS 
iiMRJf&Ji^ en/cC/5^o feo ^yc> CpG ODN}CjS;^bT> 

20 •x"::7XS*©B|fflJ3a^®(D^gmi^7S^]i:e^^I'&# (MHO 

II 0) ^ Si Jn b 7c o T L R 9 y ^ h TJ^X B Iffl 

JJ^T^CpG OD N f;:M#$n;^MH C II ©^^©i^Jtlf^^ 

6 n fcC 5^)^ o ;^c<. ^Ai(DZ. iif)-^^ . TLR9yv^T^h'^'y7s(D'^^ti 
yr — i^^BrnMU. CpG ODN{:i^-r^Jl^^'l4^#S6^f-^$nL. 

^^i;:. CpG ODNtr^W-r§/t^5=-U TS*DNAJmi-t'c|fflJ}g^ 
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(EMBO J. 18, 6973-6982, 1999. J. Immunol. 161, 3042-3049, 1998. 
Proc. Natl. Acad. Sci. USA 96, 9305-9310, 1999) o ^HTCpG OD 

5 u=^:n,u—zy 3 y^^mhfco m^m-^^T. (W l l d - t y p e ) X 

(Peprotech |±M) tf 1 0 % ® "^7 ^Ji^f?jfiL?f ^^JP b 7t R P M I 1 

6 4 0 JgifiTig^b (J. Exp. Med. 176, 1693-1702, 1992). Jg*^ 6 B 

10 @ IdT^^tfefao^t^^^ffllS^llI^b, 0. lAtMOCpG ODNX^iO. 
1 gXm 1 ©L P S ©#^iT^L < fS##ffiT^C^ V^T. 10%©"^ 
->m^Skm^^:bQVrcR P M I 1 6 4 0 2 5 FsliS^bTCo 

^> ±?f4'©IL-12 p 4 0 CD^ii^^ E L I S AI^T^mS b/t (HI 
7)o Sf ^M'x'ii'X *5fe(D#t^lfflJia«C p G ODNiZ}^ 

16 ^LT I L - 1 2 T L R 9 7 ^ T h "^X B&5l5(?D# 

4^IHJiat-*5 V^Tti, CpG ODNJlIL-12 b o 

>^ o 

±.WB 1 0 n g/m 1 (D-^^ xm^M'^ ^ u y 7 — - a u ::^ — MM® 

^ (Peprotech %fcM) S^tT 1 0 % CD f> ->S^f?jfil?f ^;^Jn b 7t R P M I 
20 1 6 4 0 iglifiTiS^b, 6 0 @ icHIiK^ nfe#4^l£9IS^. CD 4 0. C 
D 8 0 . C D 8 6 RZfUHC ^ ^ X II izMT^. ^n^^tl© If Xt: 
irL#: t;iJ;D^'feb. :7^3XUhU> (phycoerythrin: 

25 >%fcS) J; D m7fe^S'l4'fb-fe;i/y-:$'-=*^^ U A- (FACS Calibur) 

i^-^ffbTt (B18)o CpG OD NTf!lit-r § Sf^M 

3 2 
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Xm^(Dm'^mM^miZ:^l^^Tlt. CD4 0. CD8 0> CDS 6 

t>lHlil®JiS^:^^^^&n;^o ± © IS & . TLR9^^CpG ODN 

^mM5 (T 1. R 9 y y ^ T h^^y 7.m^(D'^ ^ uy r — i^<D C D G 
ODNlC^T^JS^iCcfc^N F - KB. J NK:R.tJ^^ I R A K (D^S'I4{b) 
10 T 1. RCDiy i'^^JV^t. T y" ^ —'^l^^ y D 8 3 VT ±1 V 

y/ h l/::^-:n>4^:^ — if § I R A K ^^Sft'ft; b > ^^ViTMAP^:^ 

— if:&tXN F - /c B il <^;^^^^ e>nT (Immunity 11, 
115-122,1999)0 ^^TCpG ODN;0^\ ii^i:i^^mMmy^^ir)\,B.m 

15 M^'^X:Ra^^T L R 9 7 ^7 Tij7 Vi:>X©JiIfi a :7 (IX 
lO^cells) 1. O^tMOCpG ODNX^il. OMg/ml® 

1^;^^^- ^ • 5^V^Re-5 9 5®LPS 9 ^ $ tl 7c P# Pel f ij 

b, #v^x<^'T^7 n :7 r — e):^SSM^Ifiaib, nf-/cB®d 

20 ^^IcKj^frVi, " h ^5^:^^^^ cfc Dtim'fbbfe (EI9)„ 

ilCOM:^;^^^, CpG O D NT^J&f-S <h> Iffr^M's'T^x S*©-^ 
^ p ^ — >?-r«N F - K B ©D N A^-&fg'|4:i&^^iiJPt"'5 b. T 

LR 9 y ^^/^T'^ h'^'^XSjfeCQN'^DyT — ^^T^iNF - /c B®DN 
A -g- '[4 « JP b fcR /i^ o o TLR 9 y^^/^T-i^ h'T'jzxS^^Ti^ 

25 a :7 r — L p s TfiJmb7c%(^(i. »^feM-x'':7X 6*©-^^ u r 

— >^^L P S Tfijabfe CO <h |WI^(Z)N F - K B ©^Stt'fbT&^^B e. tl^o 
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Sk±(D^^f)^^. CpG ODN©il#(Cj;-g)N F - K B ©?§'I4;^>^^T L 
5 o 

LPS b^if ;i^-TC7XS:r/T LR9y-/ii7r'^hx"^7.®'7^ 

d:7 r — e^^> mMMmw. (S^MJ^-e i. o%cohUh>x-ioo> 

13 7mM©NaCK 2 0mM©hU;^-HCl, 5raM0EDTA, 
10 1 0 ^CD^^'U ir D— ImMc^PMSF. 2 0 g /m 1 © T ^ P 5^ 

2 0 /X g/m 1 (^n-i'^:7°5^>, l mMtDN a 3 V0 4]&tX l O m 

MCD iS -^^u -kD u >m^^^T ^mmM ; p h s . 0 ) ^izxmmiy. 

^ (#M^^h;^W^Bff*^^%hM) T^^ttl^UT. -XW. (Immunity 11, 
15 115-122,1999) UW.(D ^o\Z.. < > tf h n ^ ^ — if T ^yir ^ fi" , G 
S T - c - J u n^^MfiK (GST-c-Jun) ^SK^bfeJN 
K ?g ft I R A K ® '14 ^ 7||J ^ b (El 1 0 , 1 1 ^ ±^ ; G 

ST— c — Jun, Auto)o 

>i5' ^ ;l/X^hM) Xfa^I RAKiii# (Transduction Laboratories %h 

> Y%±m.) ^^ffl bT^a^'fhbfe (010, 11 {C*5tt^T^ ; WB)o 
_h CD M :^ J?/^ e- . CpG ODN«if^M^'j7XS5fe© x'i? d:7 T — 
25 CO J NK:S.I/ I R AK^^'l±'ft:T§;^>^\ TLRgy^^/^yiizhN'r^Xfi 

r — i^TJl^< ^ft'fhbfcKi^ :i (010. 1 
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Do Vrc^^'D'C. CpG ODN^^-r-^'ltia^S^^iTL R 9 iZikl^ly 

i , ;i ^ ^ u T 6 * D N A © 1/ *D tj- ^ ft ffl a# ^ e> t" 
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^ (D 



m 



10 



Sim- 



mv< titer ^ / 



mmo—^^Tci-^^m^^tsz. t. ^m'^^-r^mikm i tB«fe © d nao 



15 4 . i 

^ tt5l<:^ 1 fBUt © D N A o 

25 6. iBM#-%3 t;:^$n'5ii«@3^JXti^©^i1ifiUIB^JMtXfc;ine)(Z) 
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TTA-f :/U X-r§ ;i .^i & il^ ft a: f ^ i* 5l< li 1 tBm®DN Ac 
m 8 f E ii( © > A° S o 

r ^ ym-^^x^. mmmv< ^^hm-^ titer ^ ymmm^^^rj:^ 
10 11. umm^ ^\zy^-^n^r ^ ym.uMt^Bu^^h^^wt.T^m 

15 13. m^Ms ~ I 2 <D\^^ni}'^uwL(D^ y mh. -^—-^ — ^y/^ 

1 4 . m^^m 8 ~ 1 2 (D\^^^M^ndm.(D^ y/^^MtW^'^\ZB^'t^ 

1 5 . m.^^^'ey ^ a-'TJi^tfi^-v^^ :i t^mm^T^m^m. 1 4 IB 

20 ^©S#o 
25 k hl^J^o 

1 8. 5=-;l-'fbC p G@3^J^#-r^lffl»D N A S#M6i)^C|Sli-rSS 
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20 



Sriltm^-r^it^JS 1 8 ism CD # b h 



2 0 . 



2 1. #^5^;V'fbC p GSB^JSrWT^Iffl 



D N A ^ # M 6^ J C IS ^ -r ^ S 



2 2 . 2 1 IB tfe © #M 5^ ;Kt: C p Gia^J^WT^^ffl^D N A^# 

15 >A°^^M^^iST^IfflJito 



2 3 . 



©i^^ET, #;?<^;i/'ft:c p Gia^J^^T^lfflWD N A^ 



TL R 9^ffi^3l!l^ • l¥ffiT^ ^ t ^^WL ^ ^ ^ ^ JVit C 
p GiH^iJ^Wr^lfflMD N A^#M6i)tC^.|t-r^^^#:i5^ >A°^7K®r 

mi^^ >A^S^3- F-r^jt{5^Mg^^^mfe{*±T^tMUfe#^ t h 

m 



25 C p GgB^iJ^^f -SlfflMD N A § 
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ii 

2 6. #t:Mii%/^>^\ V>^7XT$.^ ^ (hSr#m<h-r^lt5l<:« 2 4X^i2 
5 tBifea)#M C p Gia^J^^f ^IB»DN AlcMbX^i^l^'li^W 

10 2 7. Wjfc^ 2 3 ~ 2 6 OD Vit'n75^tB«(D#^5^;i/'ftiC p GSB^J^WT 

15 2 8. ^^^"^^jvihc V Gmm^m-f-^mmDN A^^^mizm^-r^m. 
mo 

20 3 0. :^#:4'<^#;'<5=-;i/'ft;c p GSS^J^Wr^MWDNA^i^SW^;:^ 

^-T'SS^^^^ >A^K^n- H-r§DNA<h. 3 |Bm(^D N A 

i©:^»@H^JSril:fe^t"'g) ^ <t -T? ^ , 3fB«!c®DNA^#tf:i 

25 itHmizmm-r^mmcDm^^^yho 
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s 

I 



^ 3.0 kbp ^ 

SB 




B B 



^ — ^ yr ^ ^ ^ ^ — — ^neo 




S 
-L 



s 



B 



SV-Ti^ 



pBluescript II SK(+) 



10 kbp 



s 
I 



B B 
J 



S 
J. 



B 



^ 



2 kbp 



+/+ -A +/- 



4 w a Ii 



I-..; 






10 kbp 



3.0 kbp 



+/+ -/- 




i8 - 7i)^y 
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+/+ : 



-/- : 



87 90 96 100 110 

TCC AAC CTG CGG CAG CTG AAC CTC AAG IGG AAC TCT CCA CCC ACT GGC CTT AGC CCC. TTQ CAC TTC TCT TGC 
SNLRQLNLKWNCPPTGLSP LHF ~S~ ~C~ 
I I i I I I I I I I 

_s_JLJ=__R__5LJ:^_JL_L_J<__!L_i L__s__T__^_P__R__R__l__A__X._JL_D P 

TCC AAC CTG CGG CAG CTG AAC CTC AAG TGG ATT TTG TCC ACC TGT CCT CGA CGG ATC CGA ACA AAC GAC C^ 
87 90 96 



120 130 

+/+ • CAC ATG ACC ATT GAG CCC AGA ACC TTC CTG GCT ATG CGT ACA CTG GAG GAG CTG AAC CTG AGC TAT AAT GGT 
H M T I E P R T F L A M R T L E E L N L S Y HT 



-/- : 



R 



R 



K N 



R R 



ACA CCC CTG CGT TTT ATT CTG TCT TTT TAT TGC CGA TCC CCT CAG AAG AAC TCG TCA AGA AGO CGA TAG 



CpG ODN 
(^M) 



IFNy 
0.1 

0.1+IFNy 
1 

1+IFNy 



TNFa 

(ng ml'^) 




0 o!4 O.B i.2 



(ng mf^) 



IL-12p40 
(ng ml"^) 




PGN 
(ng ml') 

LPS 
Oig ml') 



IFNy 
10 

10+(FNy 
1 

1+IFNy 
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6 




0 



0.01 0. 1 



O 0.01 0.1 



CpG ODN iiiM) 



LPS (p.g ml"^) 



10 100 

-1 



7 
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9 



■5(1 



TLR9 



-/- 



V 



0 10 60 60 0 10 60 60 min 






NF-kB 



1 0 



CpG ODN LPS 
0 10 20 10 20 




TLR9 



-/- 



CpG ODN LPS 



0 10 20 10 20 min 




4-^ 



11 l.b - 



GST-c-Jun 



WB: aJNK1 
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1 1 



5< 



CpG ODN LPS 
0 10 20 10 



TLR9 



-/- 



CpG ODN LPS 



20 0 10 20 10 20 min 




WB: alRAK 
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SEQUENCE LISTING 

<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Specific receptor that recognizes bacterial DNA 

<130> A031-29PCT 

<140> 
<141> 

<150> 2000-219652 
<151> 2000-07-19 

<160> 5 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 3257 
<212> DNA 
<213> Homo sapiens 

<220> 
<221> CDS 

<222> (107).. (3205) 
<400> 1 

ccgctgctgc ccctgtggga agggacctcg agtgtgaagc atccttccct gtagctgctg 60 

tccagtctgc ccgccagacc ctctggagaa gcccctgccc cccagc atg ggt tie 115 

Met Gly Phe 
1 

tgc cgc age gee ctg cac ccg ctg tot etc ctg gtg cag gcc ate atg 163 
Cys Arg Ser Ala Leu His Pro Leu Ser Leu Leu Val Gin Ala He Met 
5 10 15 

ctg gcc atg acc ctg gcc ctg ggt acc ttg cct gcc. ttc eta ccc tgt 211 
Leu Ala Met Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe Leu Pro Cys 
20 25 30 35 

gag etc cag ccc cac ggc ctg gtg aac tgc aac tgg ctg ttc ctg aag 259 
Glu Leu Gin Pro His Gly Leu Val Asn Cys Asn Trp Leu Phe Leu Lys 

40 45 50 
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tct gtg ccc cac ttc tec atg gca gca ccc cgt ggc aat gtc acc age 
Ser Yal Pro His Phe Ser Met Ala Ala Pro Arg Gly Asn Yal Thr Ser 

55 60 65 



307 



ctt tec ttg tec tec aac egc ate cac cac etc cat gat tct gae ttt 

Leu Ser Leu Ser Ser Asn Arg He His His Leu His Asp Ser Asp Plie 
70 75 80 



355 



gee cac ctg ccc age ctg egg cat etc aac etc aag tgg aac tgc ccg 403 

Ala His Leu Pro Ser Leu Arg His Leu Asn Leu Lys Trp Asn Cys Pro 
85 90 95 

ccg gtt ggc etc age ccc atg cac ttc ccc tgc cac atg acc ate gag 451 

Pro Yal Gly Leu Ser Pro Met His Phe Pro Cys His Met Thr He Glu 

100 105 110 115 



ccc age acc ttc ttg get gtg ccc ace ctg gaa gag eta aac ctg age 
Pro Ser Thr Phe Leu Ala Yal Pro Thr Leu Glu Glu Leu Asn Leu Ser 

120 125 130 



499 



tac aac aac ate atg act gtg ect gcg ctg ccc aaa tec etc ata tee 

Tyr Asn Asn He Met Thr Yal Pro Ala Leu Pro Lys Ser Leu He Ser 

135 140 145 



547 



ctg tec etc age eat acc aac ate ctg atg eta gae tct gee age etc 
Leu Ser Leu Ser His Thr Asn He Leu Met Leu Asp Ser Ala Ser Leu 
150 155 160 



595 



gee ggc ctg eat gee ctg egc ttc eta ttc atg gae ggc aac tgt tat 
Ala Gly Leu His Ala Leu Arg Phe Leu Phe Met Asp Gly Asn Cys Tyr 
165 170 175 



643 



tac aag aac ccc tgc agg cag gca ctg gag gtg gee ccg ggt gee etc 
Tyr Lys Asn Pro Cys Arg Gin Ala Leu Glu Yal Ala Pro Gly Ala Leu 
180 185 190 195 



691 



ctt ggc ctg ggc aac etc acc cac ctg tea etc aag tac aac aac etc 

Leu Gly Leu Gly Asn Leu Thr His Leu Ser Leu Lys Tyr Asn Asn Leu 

200 205. 210 



739 



act gtg gtg eee egc aac ctg ect tec age ctg gag tat ctg ctg ttg 787 

Thr Yal Yal Pro Arg Asn Leu Pro Ser Ser Leu Glu Tyr Leu Leu Leu 

215 220 225 

tec tac aac egc ate gtc aaa ctg gcg ect gag gae ctg gcc aat ctg 835 

Ser Tyr Asn Arg He Yal Lys Leu Ala Pro Glu Asp Leu Ala Asn Leu 
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230 235 240 

acc gcc ctg cgt gtg etc gat gtg ggc gga aat tgc cgc cgc tgc gac 883 

Thr Ala Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg Arg Cys Asp 
245 250 255 

cac get eee aae cce tgc atg gag tgc cet cgt cac tte cce eag eta 931 
His Ala Pro Asn Pro Cys Met Glu Cys Pro Arg His Phe Pro Gin Leu 
260 265 270 275 

cat cce gat ace ttc age cac ctg age cgt ctt gaa ggc ctg gtg ttg 979 
His Pro Asp Thr Phe Ser His Leu Ser Arg Leu Glu Gly Leu Yal Leu 

280 285 290 

aag gac agt tct etc tec tgg ctg aat gcc agt tgg ttc cgt ggg ctg 1027 
Lys Asp Ser Ser Leu Ser Trp Leu Asn Ala Ser Trp Phe Arg Gly Leu 

295 300 305 

gga aae etc cga gtg ctg gac ctg agt gag aac tte etc tae aaa tgc 1075 
Gly Asn Leu Arg Val Leu Asp Leu Ser Glu Asn Phe Leu Tyr Lys Cys 
310 315 320 

ate act aaa ace aag gcc tte eag ggc eta aca eag ctg cgc aag ctt 1123 
He Thr Lys Thr Lys Ala Phe Gin Gly Leu Thr Gin Leu Arg Lys Leu 
325 330 335 

aac ctg tec ttc aat tae caa aag agg gtg* tec ttt gcc cac ctg tct 1171 
Asn Leu Ser Phe Asn Tyr Gin Lys Arg Val Ser Phe Ala His Leu Ser 
340 345 350 355 

ctg gcc cet tec ttc ggg age ctg gtc gcc ctg aag gag ctg gac atg 1219 
Leu Ala Pro Ser Phe Gly Ser Leu Val Ala Leu Lys Glu Leu Asp Met 

360 365 370 

eac ggc ate ttc tte cgc tea etc gat gag ace acg etc egg eca ctg 1267 
His Gly He Phe Phe Arg Ser Leu Asp Glu Thr Thr Leu Arg Pro Leu 

375 380 385 

gee cgc ctg cce atg etc cag act ctg cgt ctg eag atg aae ttc ate 1315 
Ala Arg Leu Pro Met Leu Gin Thr Leu Arg Leu Gin Met Asn Phe lie 
390 395 400 

aac cag gcc cag etc ggc ate ttc agg gcc ttc cet ggc ctg cgc tae 1363 
Asn Gin Ala Gin Leu Gly He Phe Arg Ala Phe Pro Gly Leu Arg Tyr 
405 410 415 
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gtg gac ctg teg gac aac cgc ate age gga get teg gag ctg aca gee 
Val Asp Leu Ser Asp Asn Arg He Ser Gly Ala Ser Glu Leu Thr Ala 
420 425 430 435 



1411 



ace atg ggg gag gca gat gga ggg gag aag gtc tgg ctg cag cot ggg 
Thr Met Gly Glu Ala Asp Gly Gly Glu Lys Val Trp Leu Gin Pro Gly 

440 445 450 



1459 



gac ctt get ceg gcc eca gtg gac act cec age tct gaa gac ttc agg 
Asp Leu Ala Pro Ala Pro Val Asp Thr Pro Ser Ser Glu Asp Phe Arg 

455 460 465 



1507 



ccc aac tgc age acc etc aac ttc acc ttg gat ctg tea egg aac aac 
Pro Asn Cys Ser Thr Leu Asn Phe Thr Leu Asp Leu Ser Arg Asn Asn 
470 475 480 



1555 



ctg gtg acc gtg cag ceg gag atg ttt gee cag etc teg cac ctg cag 
Leu Val Thr Val Gin Pro Glu Met Phe Ala Gin Leu Ser His Leu Gin 
485 490 495 



1603 



tgc ctg cgc ctg age cac aac tgc ate teg cag gca gte aat ggc tec 

Cys Leu Arg Leu Ser His Asn Cys lie Ser Gin Ala Val Asn Gly Ser 
500 505 510 515 



1651 



cag ttc ctg ceg ctg acc ggt ctg cag gtg eta gac ctg tec cac aat 
Gin Phe Leu Pro Leu Thr Gly Leu Gin Val Leu Asp Leu Ser His Asn 

520 525 530 



1699 



aag ctg gac etc tac cac gag cac tea ttc aeg gag eta cca cga ctg 
Lys Leu Asp Leu Tyr His Glu His Ser Phe Thr Glu Leu Pro Arg Leu 

535 540 545 



1747 



gag gcc ctg gac etc age tac aac age cag ccc ttt ggc atg cag ggc 1795 
Glu Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Gly Met Gin Gly 
550 555 560 

gtg ggc cac aac ttc age ttc gtg get cac ctg cgc acc ctg cgc cac 1843 
Val Gly His Asn Phe Ser Phe Val Ala His Leu Arg Thr Leu Arg His 
565 570 575 



etc age ctg gcc cac aac aac ate cac age caa gtg tec cag cag etc 
Leu Ser Leu Ala His Asn Asn He His Ser Gin Val Ser Gin Gin Leu 
580 585 590 595 



1891 



tgc agt acg teg ctg egg gcc ctg gac ttc age ggc aat gca ctg ggc 
Cys Ser Thr Ser Leu Arg Ala Leu Asp Phe Ser Gly Asn Ala Leu Gly 



1939 
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600 605 610 

cat atg tgg gcc gag gga gac etc tat ctg cac ttc ttc caa ggc ctg 1987 
His Met Trp Ala Glu Gly Asp Leu Tyr Leu His Phe Phe Gin Gly Leu 

615 620 625 

age ggt ttg ate tgg ctg gac ttg tee cag aac ege ctg cac ace etc 2035 
Ser Gly Leu He Trp Leu Asp Leu Ser Gin Asn Arg Leu His Thr Leu 
630 635 640 

ctg ecc caa ace ctg cgc aac etc cec aag age eta eag gtg ctg cgt 2083 
Leu Pro Gin Thr Leu Arg Asn Leu Pro Lys Ser Leu Gin Yal Leu Arg 
645 650 655 

etc cgt gac aat tac ctg gcc ttc ttt aag tgg tgg age etc cac ttc 2131 
Leu Arg Asp Asn Tyr Leu Ala Phe Phe Lys Trp Trp Ser Leu His Phe 
660 665 670 675 

ctg ccc aaa ctg gaa gtc etc gac ctg gca gga aac cag ctg aag gcc 2179 
Leu Pro Lys Leu Glu Val Leu Asp Leu Ala Gly Asn Gin Leu Lys Ala 

680 685 690 

ctg acc aat ggc age ctg cct get ggc ace egg etc egg agg ctg gat 2227 
Leu Thr Asn Gly Ser Leu Pro Ala Gly Thr Arg Leu Arg Arg Leu Asp 

695 700 705 

gtc age tgc aac age ate age ttc gtg gee ecc ggc ttc ttt tec aag 2275 
Val Ser Cys Asn Ser He Ser Phe Yal Ala Pro Gly Phe Phe Ser Lys 
710 715 720 

gee aag gag ctg ega gag etc aac ett age gee aac gcc etc aag aca 2323 
Ala Lys Glu Leu Arg Glu Leu Asn Leu Ser Ala Asn Ala Leu Lys Thr 
725 730 735 

gtg gac cac tec tgg ttt ggg ccc ctg gcg agt gee ctg caa ata eta 2371 
Yal Asp His Ser Trp Phe Gly Pro Leu Ala Ser Ala Leu Gin He Leu 
740 745 750 755 

gat gta age gee aac cct ctg cac tgc gee tgt ggg gcg gcc ttt atg 2419 
Asp Yal Ser Ala Asn Pro Leu His Cys Ala Cys Gly Ala Ala Phe Met 

760 765 770 

gac ttc ctg ctg gag gtg cag get gee gtg ccc ggt ctg ecc age egg 2467 
Asp Phe Leu Leu Glu Val Gin Ala Ala Val Pro Gly Leu Pro Ser Arg 

775 780 785 
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gtg aag tgt ggc agt ccg ggc cag etc cag ggc etc age ate ttt gea 2515 
Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Leu Ser He Phe Ala 
790 795 800 

cag gac ctg cgc etc tge ctg gat gag gee etc tec tgg gae tgt tte 2563 
Gin Asp Leu Arg Leu Cys Leu Asp Glu Ala Leu Ser Trp Asp Cys Phe 
805 810 815 

gcc etc teg ctg ctg get gtg get ctg ggc ctg ggt gtg ccc atg ctg 2611 
Ala Leu Ser Leu Leu Ala Val Ala Leu Gly Leu Gly Val Pro Met Leu 
820 825 830 835 

cat cac etc tgt ggc tgg gac etc tgg tac tge ttc cac ctg tge ctg 2659 
His His Leu Cys Gly Trp Asp Leu Trp Tyr Cys Phe His Leu Cys Leu 

840 845 850 

gee tgg ctt ece tgg egg ggg egg caa agt ggg ega gat gag gat gcc 2707 
Ala Trp Leu Pro Trp Arg Gly Arg Gin Ser Gly Arg Asp Glu Asp Ala 

855 860 865 

ctg ccc tac gat gee tte gtg gtc ttc gae aaa aeg cag age gea gtg 2755 
Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Thr Gin Ser Ala Val 
870 875 .880 

gea gac tgg gtg tac aac gag ctt egg ggg cag ctg gag gag tge cgt 2803 
Ala Asp Trp Val Tyr Asn Glu Leu Arg Gly Gin Leu Glu Glu Cys Arg 
885 890 895 

ggg cgc tgg gea etc cgc ctg tge ctg gag gaa cgc gac tgg ctg cet 2851 
Gly Arg Trp Ala Leu Arg Leu Cys Leu Glu Glu Arg Asp Trp Leu Pro 
900 905 910 915 

ggc aaa ace etc ttt gag aae ctg tgg gcc teg gtc tat ggc age cgc 2899 
Gly Lys Thr Leu Phe Glu Asn Leu Trp Ala Ser Val Tyr Gly Ser Arg 

920 925 930 

aag aeg ctg ttt gtg ctg gcc cac aeg gae egg gtc agt ggt etc ttg 2947 
Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser Gly Leu Leu 

935 940 945 

cgc gcc age tte ctg ctg gee cag cag cgc ctg ctg gag gac cgc aag 2995 
Arg Ala Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys 
950 955 960 

gac gtc gtg gtg ctg gtg ate ctg age cet gac ggc cgc cgc tec cgc 3043 
Asp Val Val Val Leu Val He Leu Ser Pro Asp Gly Arg Arg Ser Arg 
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965 970 975 

tac gtg egg ctg cgc cag cgc etc tge cge eag agt gte cte ete tgg 3091 

Tyr Yal Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Leu Trp 
980 985 990 995 

cce eae eag eee agt ggt cag cgc age tte tgg gcc cag ctg ggc atg 3139 
Pro His Gin Pro Ser Gly Gin Arg Ser Phe Trp Ala Gin Leu Gly Met 

1000 1005 1010 

gcc ctg acc agg gac aac cac cac ttc tat aac egg aac ttc tge eag 3187 
Ala Leu Thr Arg Asp Asn His His Phe Tyr Asn Arg Asn Phe Cys Gin 

1015 1020 1025 

gga cce acg gcc gaa tag ccgtgagccg gaatcctgca cggtgccacc 3235 
Gly Pro Thr Ala Glu 
1030 

tccacactca ectcacctet ge 3257 



<210> 2 
<211> 1032 
<212> PRT 
<213> Homo sapiens 



<400> 2 
Met Gly Phe 
1 

Ala He Met 

Leu Pro Cys 
35 

Phe Leu Lys 
50 

Val Thr Ser 
65 

Ser Asp Phe 
Asn Cys Pro 

Thr He Glu 

115 

Asn Leu Ser 

130 

Leu He Ser 



Cys Arg Ser 
5 

Leu Ala Met 

20 

Glu Leu Gin 

Ser Yal Pro 

Leu Ser Leu 
70 

Ala His Leu 
85 

Pro Val Gly 
100 

Pro Ser Thr 
Tyr Asn Asn 
Leu Ser Leu 



Ala Leu 

Thr Leu 

Pro His 
40 

His Phe 

55 
Ser Ser 

Pro Ser 

Leu Ser 

Phe Leu 
120 
He Met 

135 

Ser His 



His Pro 
10 

Ala Leu 
25 

Gly Leu 

Ser Met 

Asn Arg 

Leu Arg 
90 

Pro Met 
105 

Ala Val 
Thr Val 
Thr Asn 



Leu Ser Leu 

Gly Thr Leu 

Val Asn Cys 
45 

Ala Ala Pro 
60 

lie His His 
75 

His Leu Asn 

His Phe Pro 

Pro Thr Leu 
125 

Pro Ala Leu 

140 
He Leu Met 



Leu Val Gin 
15 

Pro Ala Phe 

30 

Asn Trp Leu 

Arg Gly Asn 

Leu His Asp 
80 

Leu Lys Trp 
95 

Cys His Met 
110 

Glu Glu Leu 
Pro Lys Ser 
Leu Asp Ser 
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145 150 
Ala Ser Leu Ala Gly Leu His Ala 

165 

Asn Cys Tyr Tyr Lys Asn Pro Cys 

180 

Gly Ala Leu Leu Gly Leu 
195 

Leu Thr Val Val 



Asn Asn 
210 
Leu Leu 

225 

Ala Asn 



Gly Asn 
200 
Pro Arg 

215 

Arg He 



Leu Ser Tyr Asn 

230 

Leu Thr Ala Leu Arg Val 

245 

Arg Cys Asp His Ala Pro Asn Pro 

260 

Pro Gin Leu His Pro Asp 
275 

Leu Lys Asp Ser 



Leu Val 
290 
Arg Gly 
305 

Tyr Lys 



Thr Phe 
280 
Ser Leu 
295 

Arg Val 



Leu Gly Asn Leu 

310 

Cys He Thr Lys Thr Lys 
325 

Arg Lys Leu Asn Leu Ser Phe Asn 

340 

His Leu Ser Leu Ala Pro 

355 

Met His Gly He 



Leu Asp 
370 
Arg Pro 

385 

Asn Phe 



Ser Phe 
360 
Phe Phe 

375 

Pro Met 



Leu Ala Arg Leu 

390 

He Asn Gin Ala Gin Leu 
405 

Leu Arg Tyr Val Asp Leu Ser Asp 

420 

Leu Thr Ala Thr Met Gly 
435 

Gly Asp Leu Ala 



Gin Pro 
450 
Asp Phe 
465 

Arg Asn 



Glu Ala 
440 
Pro Ala 
455 

Ser Thr 



Arg Pro Asn Cys 

470 

Asn Leu Val Thr Val Gin 

485 

His Leu Gin Cys Leu Arg Leu Ser 

500 

Asn Gly Ser Gin Phe Leu Pro Leu 



155 

Leu Arg Phe 
170 

Arg Gin Ala 
185 

Leu Thr His 
Asn Leu Pro 

Val Lys Leu 

235 

Leu Asp Val 

250 
Cys Met Glu 
265 

Ser His Leu 

Ser Trp Leu 

Leu Asp Leu 
315 

Ala Phe Gin 

330 
Tyr Gin Lys 

345 

Gly Ser Leu 
Arg Ser Leu 

Leu Gin Thr 

395 

Gly He Phe 

410 
Asn Arg He 
425 

Asp Gly Gly 
Pro Val Asp 

Leu Asn Phe 

475 

Pro Glu Met 

490 
His Asn Cys 

505 

Thr Gly Leu 



Leu Phe 

Leu Glu 

Leu Ser 
205 
Ser Ser 

220 

Ala Pro 

Gly Gly 

Cys Pro 

Ser Arg 
285 
Asn Ala 
300 

Ser Glu 

Gly Leu 

Arg Val 

Val Ala 
365 
Asp Glu 

380 

Leu Arg 

Arg Ala 

Ser Gly 

Glu Lys 
445 
Thr Pro 
460 

Thr Leu 
Phe Ala 
He Ser 
Gin Val 



160 

Met Asp Gly 
175 

Val Ala Pro 
190 

Leu Lys Tyr 
Leu Glu Tyr 

Glu Asp Leu 

240 

Asn Cys Arg 

255 

Arg His Phe 
270 

Leu Glu Gly 

Ser Trp Phe 

Asn Phe Leu 
320 

Thr Gin Leu 

335 
Ser Phe Ala 
350 

Leu Lys Glu 
Thr Thr Leu 

Leu Gin Met 

400 

Phe Pro Gly 

415 
Ala Ser Glu 
430 

Val Trp Leu 
Ser Ser Glu 

Asp Leu Ser 

480 

Gin Leu Ser 

495 
Gin Ala Val 

510 

Leu Asp Leu 
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515 

Ser His Asn Lys Leu 
530 

Pro Arg Leu GIu Ala 
545 

Met Gin Gly Val Gly 

565 

Leu Arg His Leu Ser 

580 

Gin Gin Leu Cys Ser 

595 

Ala Leu Gly His Met 

610 

Gin Gly Leu Ser Gly 
625 

His Thr Leu Leu Pro 

645 

Val Leu Arg Leu Arg 

660 

Leu His Phe Leu Pro 
675 

Leu Lys Ala Leu Thr 
690 

Arg Leu Asp Val Ser 
705 

Phe Ser Lys Ala Lys 

725 

Leu Lys Thr Val Asp 

740 

Gin He Leu Asp Val 
755 

Ala Phe Met Asp Phe 
770 

Pro Ser Arg Val Lys 
785 

lie Phe Ala Gin Asp 

805 

Asp Cys Phe Ala Leu 

820 

Pro Met Leu His His 

835 

Leu Cys Leu Ala Trp 

850 

Glu Asp Ala Leu Pro 

865 

Ser Ala Val Ala Asp 



Asp Leu 
535 
Leu Asp 
550 

His Asn 

Leu Ala 

Thr Ser 

Trp Ala 
615 
Leu He 
630 

Gin Thr 

Asp Asn 

Lys Leu 

Asn Gly 
695 
Cys Asn 
710 

Glu Leu 

His Ser 

Ser Ala 

Leu Leu 
775 
Cys Gly 
790 

Leu Arg 
Ser Leu 
Leu Cys 

Leu Pro 

855 
Tyr Asp 
870 

Trp Val 



520 

Tyr His Glu 
Leu Ser Tyr 

Phe Ser Phe 

570 

His Asn Asn 

585 

Leu Arg Ala 
600 

Glu Gly Asp 

Trp Leu Asp 

Leu Arg Asn 
650 

Tyr Leu Ala 

665 
Glu Val Leu 
680 

Ser Leu Pro 
Ser He Ser 

Arg Glu Leu 

730 

Trp Phe Gly 

745 
Asn Pro Leu 
760 

Glu Val Gin 

Ser Pro Gly 

Leu Cys Leu 
810 

Leu Ala Val 

825 
Gly Trp Asp 
840 

Trp Arg Gly 
Ala Phe Val 
Tyr Asn Glu 



His Ser 
540 
Asn Ser 
556 

Val Ala 



525 

Phe Thr Glu Leu 



Gin Pro Phe Gly 

560 

His Leu Arg Thr 

575 

He His Ser Gin Val Ser 

590 

Leu Asp Phe Ser Gly Asn 

605 

Leu His Phe Phe 



Leu Tyr 
620 
Leu Ser 
635 

Leu Pro 



Gin Asn Arg Leu 

640 

Lys Ser Leu Gin 
655 

Phe Phe Lys Trp Trp Ser 

670 

Asp Leu Ala Gly Asn Gin 
685 

Thr Arg Leu Arg 



Ala Gly 
700 
Phe Val 
715 

Asn Leu 



Ala Pro Gly Phe 

720 

Ser Ala Asn Ala 

735 

Pro Leu Ala Ser Ala Leu 

750 

His Cys Ala Cys Gly Ala 

765 

Val Pro Gly Leu 



Ala Ala 
780 
Gin Leu 
795 

Asp Glu 



Gin Gly Leu Ser 

800 

Ala Leu Ser Trp 
815 

Ala Leu Gly Leu Gly Val 

830 

Leu Trp Tyr Cys Phe His 

845 

Ser Gly Arg Asp 



Arg Gin 

860 
Val Phe 

875 

Leu Arg 



Asp Lys Thr Gin 

880 

Gly Gin Leu Glu 
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Glu Cys 

Trp Leu 

Gly Ser 
930 
Gly Leu 
945 

Asp Arg 

Arg Ser 

Leu Leu 

Leu Gly 
1010 
Phe Cys 
1025 



Arg Gly 
900 
Pro Gly 
915 

Arg Lys 



885 

Arg Trp Ala Leu 



Lys Thr Leu Phe 

920 

Thr Leu Phe Val 
935 

Leu Arg Ala Ser Phe Leu 

950 

Lys Asp Val Val Val Leu 

965 

Val Arg Leu Arg 



890 
Arg Leu 
905 

Glu Asn 



895 

Arg Asp 



Cys Leu Glu Glu 

910 

Leu Trp Ala Ser Val Tyr 
925 

Leu Ala His Thr Asp Arg Val Ser 

940 

Leu Ala Gin Gin Arg Leu 
955 

Leu Ser Pro Asp 



Arg Tyr 

980 
Trp Pro 

995 

Met Ala 



His Gin Pro Ser 

1000 

Leu Thr Arg Asp 

1015 

Gin Gly Pro Thr Ala Glu 

1030 



Val He 
970 
Gin Arg 

985 

Gly Gin 



Leu Glu 
960 
Gly Arg 
975 

Ser Val 



Leu Cys Arg Gin 

990 

Arg Ser Phe Trp Ala Gin 

1005 

Asn His His Phe Tyr Asn Arg Asn 

1020 



<210> 3 
<211> 3471 
<212> DNA 
<213> Mus mus cuius 

<220>- 

<221> CDS 

<222> (107).. (3205) 
<400> 3 

tgaaagtgtc acttcctcaa ttctctgaga gaccctggtg tggaacatca ttctctgccg 60 

cccagtttgt cagagggagc ctcgggagaa tcctccatct cccaac atg gtt etc 115 

Met Val Leu 
1 

cgt cga agg act ctg cac ccc ttg tec etc ctg gta cag get gca gtg 163 
Arg Arg Arg Thr Leu His Pro Leu Ser Leu Leu Val Gin Ala Ala Val 
5 10 15 

ctg get gag act ctg gcc ctg ggt acc ctg cct gcc ttc eta ccc tgt 211 

Leu Ala Glu Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe Leu Pro Cys 
20 25 30 35 
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gag ctg aag cct cat ggc ctg gtg gac tgc aat tgg ctg ttc ctg aag 
GIu Leu Lys Pro His Gly Leu Val Asp Cys Asn Trp Leu Phe Leu Lys 

40 45 50 



259 



tct gta ccc cgt ttc tct gcg gca gca tec tgc tec aac ate ace cgc 

Ser Val Pro Arg Phe Ser Ala Ala Ala Ser Cys Ser Asn He Thr Arg 

55 60 65 



307 



etc tec ttg ate tee aac cgt ate eac eac ctg cae aac tec gae ttc 
Leu Ser Leu lie Ser Asn Arg He His His Leu His Asn Ser Asp Phe 
70 75 80 



355 



gtc cac ctg tee aac ctg egg cag ctg aac etc aag tgg aac tgt cea 403 

Val His Leu Ser Asn Leu Arg Gin Leu Asn Leu Lys Trp Asn Cys Pro 
85 90 95 

ccc act ggc ctt age ccc ttg cac ttc tct tgc cac atg acc att gag 451 

Pro Thr Gly Leu Ser Pro Leu His Phe Ser Cys His Met Thr He Glu 
100 105 110 115 



ccc aga acc ttc ctg get atg cgt aea ctg gag gag ctg aac ctg age 

Pro Arg Thr Phe Leu Ala Met Arg Thr Leu Glu Glu Leu Asn Leu Ser 

120 125 130 



499 



tat aat ggt ate acc act gtg ccc ega ctg ccc age tee ctg gtg aat 
Tyr Asn Gly He Thr Thr Val Pro Arg Leu Pro Ser Ser Leu Val Asn 

135 140 145 



547 



ctg age ctg age cac acc aac ate ctg gtt eta gat get aac age etc 
Leu Ser Leu Ser His Thr Asn He Leu Val Leu Asp Ala Asn Ser Leu 
150 155 160 



595 



gee ggc eta tae age ctg cgc gtt etc ttc atg gac ggg aac tgc tac 643 
Ala Gly Leu Tyr Ser Leu Arg Val Leu Phe Met Asp Gly Asn Cys Tyr 
165 170 175 

tae aag aac ccc tgc aea gga gcg gtg aag gtg ace cea ggc gee etc 691 
Tyr Lys Asn Pro Cys Thr Gly Ala Val Lys Val Thr Pro Gly Ala Leu 
180 185 190 195 



ctg ggc ctg age aat etc ace cat ctg tct gtg aag tat aac aac etc 

Leu Gly Leu Ser Asn Leu Thr His Leu Ser Val Lys Tyr Asn Asn Leu 

200 205 210 



739 



aea aag gtg ccc cgc caa ctg ccc ccc age ctg gag tac etc ctg gtg 
Thr Lys Val Pro Arg Gin Leu Pro Pro Ser Leu Glu Tyr Leu Leu Val 



787 
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215 



220 



225 



tec tat aac etc att gtc aag ctg ggg cet gaa gac ctg gee aat ctg 

Ser Tyr Asn Leu He Val Lys Leu Gly Pro Glu Asp Leu Ala Asn Leu 
230 235 240 



835 



acc tec ctt cga gta ctt gat gtg ggt ggg aat tgc cgt cgc tge gac 
Thr Ser Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg Arg Cys Asp 
245 250 255 



883 



cat gcc ccc aat ccc tgt ata gaa tgt ggc caa aag tee etc cac ctg 
His Ala Pro Asn Pro Cys He Glu Cys Gly Gin Lys Ser Leu His Leu 
260 265 270 275 



931 



cac cet gag acc ttc eat cac ctg age eat ctg gaa ggc ctg gtg ctg 
His Pro Glu Thr Phe His His Leu Ser His Leu Glu Gly Leu Val Leu 

280 285 290 



979 



aag gae age tet etc cat aea ctg aac tet tec tgg ttc caa ggt ctg 

Lys Asp Ser Ser Leu His Thr Leu Asn Ser Ser Trp Phe Gin Gly Leu 

295 300 305 



1027 



gtc aac etc teg gtg ctg gac eta age gag aac ttt etc tat gaa age 
Val Asn Leu Ser Val Leu Asp Leu Ser Glu Asn Phe Leu Tyr Glu Ser 
310 315 320 



1075 



ate aac cac acc aat gcc ttt cag aac eta acc cgc ctg cgc aag etc 
lie Asn His Thr Asn Ala Phe Gin Asn Leu Thr Arg Leu Arg Lys Leu 
325 330 335 



1123 



aac ctg tec ttc aat tac cgc aag aag gta tec ttt gcc cgc etc cac 
Asn Leu Ser Phe Asn Tyr Arg Lys Lys Val Ser Phe Ala Arg Leu His 
340 345 350 355 



1171 



ctg gea agt tec ttc aag aac ctg gtg tea ctg eag gag ctg aac atg 
Leu Ala Ser Ser Phe Lys Asn Leu Val Ser Leu Gin Glu Leu Asn Met 

360 365 370 



1219 



aac ggc ate ttc ttc cgc teg etc aac aag tac aeg etc aga tgg ctg 
Asn Gly He Phe Phe Arg Ser Leu Asn Lys Tyr Thr Leu Arg Trp Leu 

375 380 385 



1267 



gcc gat ctg ccc aaa etc cac act ctg eat ctt caa atg aac ttc ate 
Ala Asp Leu Pro Lys Leu His Thr Leu His Leu Gin Met Asn Phe He 
390 395 400 



1315 
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aac cag gca cag etc age ate ttt ggt acc ttc cga gee ctt cge ttt 
Asn Gin Ala Gin Leu Ser He Phe Gly Thr Phe Arg Ala Leu Arg Phe 
405 410 415 



1363 



gtg gac ttg tea gae aat cgc ate agt ggg cet tea acg etg tea gaa 
Val Asp Leu Ser Asp Asn Arg He Ser Gly Pro Ser Thr Leu Ser Glu 
420 425 430 435 



1411 



gee acc cet gaa gag gca gat gat gca gag cag gag gag ctg ttg tct 
Ala Thr Pro Glu Glu Ala Asp Asp Ala Glu Gin Glu Glu Leu Leu Ser 

440 445 450 



1459 



gcg gat cet cac eca get cca ctg age ace cet get tct aag aac ttc 
Ala Asp Pro His Pro Ala Pro Leu Ser Thr Pro Ala Ser Lys Asn Phe 

455 460 465 



1507 



atg gac agg tgt aag aae ttc aag ttc acc atg gac ctg tct egg aac 
Met Asp Arg Cys Lys Asn Phe Lys Phe Thr Met Asp Leu Ser Arg, Asn 
470 • 475 480 



1555 



aac ctg gtg act ate aag cca gag atg ttt gtc aat etc tea cgc etc 

Asn Leu Yal Thr He Lys Pro Glu Met Phe Val Asn Leu Ser Arg Leu 
485 490 495 



1603 



cag tgt ctt age etg age cac aac tec att gca cag get gtc aat ggc 
Gin Cys Leu Ser Leu Ser His Asn Ser He Ala Gin Ala Yal Asn Gly 
500 505 510 515 



1651 



tct cag ttc etg ceg etg act aat ctg cag gtg ctg gac ctg tec cat 
Ser Gin Phe Leu Pro Leu Thr Asn Leu Gin Val Leu Asp Leu Ser His 

520 525 530 



1699 



aac aaa ctg gac ttg tac cac tgg aaa teg ttc agt gag eta cca cag 
Asn Lys Leu Asp Leu Tyr His Trp Lys Ser Phe Ser Glu Leu Pro Gin 

535 540 545 



1747 



ttg. cag gcc ctg gac ctg age tac aac age cag ecc ttt age atg aag 
Leu Gin Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Ser Met Lys 
550 555 560 



1795 



ggt ata ggc cac aat ttc agt ttt gtg gcc cat ctg tec atg eta cac 

Gly He Gly His Asn Phe Ser Phe Yal Ala His Leu Ser Met Leu His 
565 570 575 



1843 



age ctt age ctg gca cac aat gac att cat acc egt gtg tec tea cat 
Ser Leu Ser Leu Ala His Asn Asp He His Thr Arg Val Ser Ser His 



1891 
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580 585 590 595 

etc aac age aae tea gtg agg ttt ctt gae tte age gge aae ggt atg 1939 

Leu Asn Ser Asn Ser Val Arg Phe Leu Asp Phe Ser Gly Asn Gly Met 

600 605 610 

gge cge atg tgg gat gag ggg gge ctt tat etc eat tte tte eaa ggc 1987 
Gly Arg Met Trp Asp Glu Gly Gly Leu Tyr Leu His Phe Phe Gin Gly 

615 620 625 

ctg agt ggc ctg ctg aag ctg gae ctg tct caa aat aac ctg cat ate 2035 
Leu Ser Gly Leu Leu Lys Leu Asp Leu Ser Gin Asn Asn Leu His He 
630 635 640 

etc egg ccc cag aac ctt gae aac etc ccc aag age ctg aag ctg ctg 2083 
Leu Arg Pro Gin Asn Leu Asp Asn Leu Pro Lys Ser Leu Lys Leu Leu 
645 650 655 

age etc cga gae aae tae eta tct tte ttt aae tgg aee agt ctg tee 2131 
Ser Leu Arg Asp Asn Tyr Leu Ser Phe Phe Asn Trp Thr Ser Leu Ser 
660 665 670 675 

tte ctg ccc aac ctg gaa gtc eta gae ctg gea gge aae cag eta aag 2179 
Phe Leu Pro Asn Leu Glu Val Leu Asp Leu Ala Gly Asn Gin Leu Lys 

680 685 690 

gee ctg ace aat ggc acc ctg cet aat ggc acc etc etc cag aaa ctg 2227 
Ala Leu Thr Asn Gly Thr Leu Pro Asn Gly Thr Leu Leu Gin Lys Leu 

695 700 705 

gat gtc age age aac agt ate gtc tct gtg gtc cca gcc tte tte get 2275 
Asp Val Ser Ser Asn Ser He Val Ser Val Val Pro Ala Phe Phe Ala 
710 715 720 

ctg gcg gtc gag ctg aaa gag gtc aac etc age cae aae att etc aag 2323 
Leu Ala Val Glu Leu Lys Glu Val Asn Leu Ser His Asn lie Leu Lys 
725 730 735 

acg gtg gat ege tec tgg ttt ggg cce att gtg atg aae ctg aca gtt 2371 
Thr Val Asp Arg Ser Trp Phe Gly Pro He Val Met Asn Leu Thr Val 
740 745 750 755 

eta gae gtg aga age aae cet ctg cae tgt gcc tgt ggg gea gcc tte 2419 
Leu Asp Val Arg Ser Asn Pro Leu His Cys Ala Cys Gly Ala Ala Phe 

760 765 770 
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gta gac tta ctg ttg gag gtg cag acc aag gtg cct ggc ctg get aat 2467 
Yal Asp Leu Leu Leu Glu Yal Gin Thr Lys Yal Pro Gly Leu Ala Asn 

775 780 785 

ggt gtg aag tgt ggc age cce ggc cag ctg eag ggc cgt age ate ttc 2515 
Gly Yal Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Arg Ser He Phe 
790 795 800 

gca cag gac ctg egg ctg tgc ctg gat gag gtc etc tct tgg gac tgc 2563 
Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Yal Leu Ser Trp Asp Cys 
805 810 815 

ttt ggc ctt tea etc ttg get gtg gee gtg ggc atg gtg gtg cct ata 2611 
Phe Gly Leu Ser Leu Leu Ala Yal Ala Yal Gly Met Yal Yal Pro He 
820 825 830 835 

ctg eac cat etc tgc ggc tgg gac gtc tgg tac tgt ttt cat ctg tgc 2659 
Leu His His Leu Cys Gly Trp Asp Yal Trp Tyr Cys Phe His Leu Cys 

840 845 850 

ctg gca tgg eta cct ttg ctg gee egc age ega cgc age gee caa get 2707 
Leu Ala Trp Leu Pro Leu Leu Ala Arg Ser Arg Arg Ser Ala Gin Ala 

855 860 865 

etc ccc tat gat gee ttc gtg gtg ttc gat aag gca cag age gca gtt 2755 
Leu Pro Tyr Asp Ala Phe Yal Yal Phe Asp Lys Ala Gin Ser Ala Yal 
870 875 880 

gcg gac tgg gtg tat aac gag ctg egg gtg egg ctg gag gag egg cgc 2803 
Ala Asp Trp Yal Tyr Asn Glu Leu Arg Yal Arg Leu Glu Glu Arg Arg 
885 890 895 

ggt egc ega gee eta cgc ttg tgt ctg gag gac ega gat tgg ctg cct 2851 
Gly Arg Arg Ala Leu Arg Leu Cys Leu Glu Asp Arg Asp Trp Leu Pro 
900 905 910 915 

ggc cag aeg etc ttc gag aac etc tgg get tec ate tat ggg age cgc 2899 

Gly Gin Thr Leu Phe Glu Asn Leu Trp Ala Ser He Tyr Gly Ser Arg 

920 925 930 

aag act eta ttt gtg ctg gee eac aeg gac cgc gtc agt ggc etc ctg 2947 
Lys Thr Leu Phe Yal Leu Ala His Thr Asp Arg Yal Ser Gly Leu Leu 

935 940 945 

cgc acc age ttc ctg ctg get cag cag cgc ctg ttg gaa gac cgc aag 2995 
Arg Thr Ser- Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys 
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950 955 960 

gac gtg gtg gtg ttg gtg ate ctg cgt ccg gat gcc cac cgc tec ege 3043 
Asp Val Val Val Leu Val lie Leu Arg Pro Asp Ala His Arg Ser Arg 
965 970 975 

tat gtg ega ctg cgc cag cgt etc tgc cgc cag agt gtg etc ttc tgg 3091 
Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Phe Trp 
980 985 990 995 

ccc cag cag ccc aac ggg cag ggg ggc ttc tgg gcc cag ctg agt aca 3139 
Pro Gin Gin Pro Asn Gly Gin Gly Gly Phe Trp Ala Gin Leu Ser Thr 

1000 1005 1010 

gcc ctg act agg gac aac cgc cac ttc tat aac cag aac ttc tgc egg 3187 
Ala Leu Thr Arg Asp Asn Arg His Phe Tyr Asn Gin Asn Phe Cys Arg 

1015 1020 1025 

gga cct aca gca gaa tag eteagagcaa eagctggaaa eagctgeatc 3235 
Gly Pro Thr Ala Glu 
1030 

tteatgcctg gttecegagt tgctetgect geettgctet gtcttaetac aeegetattt 3295 
ggcaagtgcg caatatatgc taccaagcca ccaggcccac ggagcaaagg ttggcagtaa 3355 
agggtagttt tcttcccatg catctttcag gagagtgaag atagacacca gacccacaca 3415 

if 

gaacaggact ggagttcatt ctctgcccct ccaccccact ttgcctgtct ctgtat 3471 



<210> 4 
<211> 1032 
<212> PRT 

<213> Mus mus cuius 
<400> 4 

Met Yal Leu Arg Arg Arg Thr Leu His Pro Leu Ser Leu Leu Val Gin 

15 10 15 

Ala Ala Val Leu Ala Glu Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe 

20 25 30 

Leu Pro Cys Glu Leu Lys Pro His Gly Leu Val Asp Cys Asn Trp Leu 

35 40 45 

Phe Leu Lys Ser Val Pro Arg Phe Ser Ala Ala Ala Ser Cys Ser Asn 

50 55 60 

lie Thr Arg Leu Ser Leu lie Ser Asn Arg lie His His Leu His Asn 
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65 

Ser Asp 

Asn Cys 

Thr lie 

Asn Leu 
130 
Leu Val 

145 

Asn Ser 

Asn Cys 

Gly Ala 

Asn Asn 
210 
Leu Leu 
225 

Ala Asn 

Arg Cys 

Leu His 

Leu Val 
290 
Gin Gly 
305 

Tyr Glu 

Arg Lys 

Arg Leu 

Leu Asn 
370 
Arg Trp 

385 

Asn Phe 
Leu Arg 
Leu Ser 



Phe Val His 
85 

Pro Pro Thr 
100 

Glu Pro Arg 
115 

Ser Tyr Asn 

Asn Leu Ser 

Leu Ala Gly 
165 

Tyr Tyr Lys 
180 

Leu Leu Gly 
195 

Leu Thr Lys 
Val Ser Tyr 

Leu Thr Ser 

245 

Asp His Ala 

260 
Leu His Pro 

275 

Leu Lys Asp 

Leu Yal Asn 

Ser He Asn 
325 

Leu Asn Leu 

340 
His Leu Ala 
355 

Met Asn Gly 
Leu Ala Asp 

He Asn Gin 

405 

Phe Val Asp 

420 
Glu Ala Thr 



70 
Leu Ser 



75 



Asn Leu Arg Gin Leu Asn 
90 

Gly Leu Ser Pro Leu His Phe Ser 

105 

Thr Phe Leu Ala Met Arg 

120 

Thr Thr Val Pro 



Gly He 
135 
Leu Ser 
150 

Leu Tyr 



Thr Leu 
125 
Arg Leu 
140 

Leu Val 



His Thr Asn He 

155 ' 

Ser Leu Arg Val Leu Phe 

170 

Asn Pro Cys Thr Gly Ala Val Lys 

185 

Leu Ser Asn Leu Thr His 
200 

Arg Gin Leu Pro 



Val Pro 
215 
Asn Leu 
230 

Leu Arg 



Leu Ser 
205 
Pro Ser 
220 

Gly Pro 



lie Val Lys Leu 

235 

Val Leu Asp Val Gly Gly 

250 

Pro Asn Pro Cys He Glu Cys Gly 

265 

Glu Thr Phe His His Leu 

280 

Leu His Thr Leu 



Ser Ser 
295 
Leu Ser 
310 

His Thr 



Ser His 
285 
Asn Ser 
300 

Ser Glu 



Val Leu Asp Leu 

315 

Asn Ala Phe Gin Asn Leu 
330 

Ser Phe Asn Tyr Arg Lys Lys Val 

345 

Ser Ser Phe Lys Asn Leu 
360 

Phe Arg Ser Leu 



He Phe 
375 
Leu Pro 

390 

Ala Gin 



Val Ser 
365 
Asn Lys 
380 

Leu His 



Lys Leu His Thr 

395 

Leu Ser He Phe Gly Thr 

410 

Leu Ser Asp Asn Arg He Ser Gly 

425 

Pro Glu Glu Ala Asp Asp Ala Glu 



80 

Leu Lys Trp 
95 

Cys His Met 
110 

Glu Glu Leu 

Pro Ser Ser 

Leu Asp Ala 
160 

Met Asp Gly 
175 

Val Thr Pro 
190 

Val Lys Tyr 

Leu Glu Tyr 

Glu Asp Leu 
240 

Asn Cys Arg 

255 
Gin Lys Ser 
270 

Leu Glu Gly 

Ser Trp Phe 

Asn Phe Leu 
320 

Thr Arg Leu 

335 
Ser Phe Ala 
350 

Leu Gin Glu 
Tyr Thr Leu 

Leu Gin Met 

400 

Phe Arg Ala 

415 
Pro Ser Thr 
430 

Gin Glu Glu 
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435 

Leu Leu Ser Ala 
450 

Lys Asn Phe Met 
465 

Ser Arg Asn Asn 



Ser Arg 

Val Asn 

Leu Ser 
530 
Leu Pro 

545 

Ser Met 

Met Leu 

Ser Ser 

Asn Gly 
610 
Phe Gin 
625 

Leu His 

Lys Leu 

Ser Leu 

Gin Leu 
690 
Gin Lys 
705 

Phe Phe 

lie Leu 

Leu Thr 

Ala Ala 
770 
Leu Ala 
785 

Ser He 



Leu Gin 
500 
Gly Ser 

515 

His Asn 

Gin, Leu 

Lys Gly 

His Ser 
580 
His Leu 
595 

Met Gly 

Gly Leu 

He Leu 

Leu Ser 
660 
Ser Phe 

675 

Lys Ala 

Leu Asp 

Ala Leu 

Lys Thr 
740 
Val Leu 
755 

Phe Val 
Asn Gly 
Phe Ala 



Asp Pro His 
455 

Asp Arg Cys 

470 
Leu Val Thr 
485 

Cys Leu Ser 
Gin Phe Leu 

Lys Leu Asp 

535 

Gin Ala Leu 

550 
He Gly His 
565 

Leu Ser Leu 

Asn Ser Asn 

Arg Met Trp 
615 

Ser Gly Leu 
630 

Arg Pro Gin 
645 

Leu Arg Asp 
Leu Pro Asn 

Leu Thr Asn 

695 

Val Ser Ser 

710 
Ala Val Glu 
725 

Val Asp Arg 

Asp Val Arg 

Asp Leu Leu 
775 

Val Lys Cys 

790 

Gin Asp Leu 



440 

Pro Ala 

Lys Asn 

He Lys 

Leu Ser 
505 
Pro Leu 
520 

Leu Tyr 

Asp Leu 

Asn Phe 

Ala His 
585 
Ser Val 
600 

Asp Glu 

Leu Lys 

Asn Leu 

Asn Tyr 
665 
Leu Glu 

680 

Gly Thr 

Asn Ser 

Leu Lys 

Ser Trp 
745 
Ser Asn 
760 

Leu Glu 
Gly Ser 
Arg Leu 



Pro Leu 

Phe Lys 
475 
Pro Glu 
490 

His Asn 

Thr Asn 

His Trp 

Ser Tyr 
555 
Ser Phe 
570 

Asn Asp 

Arg Phe 

Gly Gly 

Leu Asp 
635 
Asp Asn 
650 

Leu Ser 

Val Leu 

Leu Pro 

He Val 
715 
Glu Val 
730 

Phe Gly 

Pro Leu 

Val Gin 

Pro Gly 
795 
Cys Leu 



445 
Ser Thr Pro 
460 

Phe Thr Met 
Met Phe Val 

Ser He Ala 

510 

Leu Gin Val 

525 

Lys Ser Phe 

540 

Asn Ser Gin 

Val Ala His 

He His Thr 
590 

Leu Asp Phe 

605 
Leu Tyr Leu 
620 

Leu Ser Gin 
Leu Pro Lys 

Phe Phe Asn 

670 

Asp Leu Ala 

685 

Asn Gly Thr 
700 

Ser Val Val 

Asn Leu Ser 

Pro He Val 
750 

His Cys Ala 

765 
Thr Lys Val 
780 

Gin Leu Gin 
Asp Glu Val 



Ala Ser 

Asp Leu 
480 
Asn Leu 
495 

Gin Ala 

Leu Asp 

Ser Glu 

Pro Phe 
560 
Leu Ser 
575 

Arg Val 

Ser Gly 

His Phe 

Asn Asn 
640 
Ser Leu 
655 

Trp Thr 

Gly Asn 

Leu Leu 

Pro Ala 
720 
His Asn 
735 

Met Asn 

Cys Gly 

Pro Gly 

Gly Arg 
800 
Leu Ser 
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805 




810 




815 




Trp Asp 


Cys Phe Gly Leu, Ser Leu 


Leu 


Ala 


Val 


Ala Val Gly Met 


Val 




820 


825 






830 




Val Pro 


He Leu His His Leu Cys 


Gly 


Trp 


Asp 


Val Trp Tyr Cys 


Phe 




835 840 








845 




His Leu 


Cys Leu Ala Trp Leu Pro 


Leu 


Leu 


Ala 


Arg Ser Arg Arg 


Ser 


850 


855 








860 




Ala Gin 


Ala Leu Pro Tyr Asp Ala 


Phe 


Val 


Val 


Phe Asp Lys Ala 


Gin 


865 


870 






875 




880 


Ser Ala 


Val Ala Asp Trp Val Tyr 


Asn 


Glu 


Leu 


Arg Val Arg Leu 


Glu 




885 




890 




895 




Glu Arg 


Arg Gly Arg Arg Ala Leu 


Arg 


Leu 


Cys 


Leu Glu Asp Arg 


Asp 




900 


905 






910 




Trp Leu 


Pro Gly Gin Thr Leu Phe 


Glu 


Asn 


Leu 


Trp Ala Ser He 


Tyr 




915 920 








925 




Gly Ser 


Arg Lys Thr Leu Phe Val 


Leu 


Ala 


His 


Thr Asp Arg Val 


Ser 


930 


935 








940 




Gly Leu 


Leu Arg. Thr Ser Phe Leu 


Leu 


Ala 


Gin 


Gin Arg Leu Leu 


Glu 


945 


950 




■ 


955 




960 


Asp Arg 


Lys Asp Val Val Val Leu 


Val 


He 


Leu 


Arg Pro Asp Ala 


His 




965 




970 




975 


■ 


Arg Ser 


Arg Tyr Val Arg Leu Arg 


Gin 


Arg 


Leu 


Cys Arg Gin Ser 


Val 




980 


985 






990 




Leu Phe 


Trp Pro Gin Gin Pro Asn 


Gly 


Gin 


Gly 


Gly Phe Trp Ala 


Gin 




995 1000 








1005 




Leu Ser 


Thr Ala Leu Thr Arg Asp 


Asn 


Arg 


His 


Phe Tyr Asn Gin 


Asn 


1010 


1015 






1020 





Phe Cys Arg Gly Pro Thr Ala Glu 
1025 1030 



<210> 5 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:CpG ODN 
<400> 5 

tccatgacgt tcctgatgct 20 
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